We present and test hypotheses about how the components of compensation influence earnings management behavior. Hypotheses are based, in part, on the observation that discretion over accounting accruals gives managers a potentially valuable timing option that will lead to strategies for maximizing their compensation. Our empirical analysis shows that earnings management intensity, as measured by the absolute value of discretionary current accruals scaled by asset size, is related to managerial compensation contract design. We find the amounts of stock options and bonuses, and the incentive intensity of stock options, are positively related to earnings management intensity, whereas salaries are negatively related. Results do not reliably support either positive or negative effects of long-term incentive plans or restricted stock compensation on earnings management intensity, aside from the incentive intensity effect of restricted stock. We show that magnitudes of the effects of some compensation variables on earnings management intensity are conditional on proximity of premanaged earnings to specified targets. The importance of our findings is the strong evidence they provide that compensation contract design does influence earnings management, and that the influences of the various compensation components appear to be largely predictable on a presumption that (at least some) managers behave opportunistically.
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accruals lead future cash flows, and managers use the discretionary accruals to enable outsiders to make more reliable forecasts of future performance. In contrast, the opportunistic earnings management hypothesis claims that managers use accruals to exploit information asymmetry, manipulating current year income in order to achieve various benefits to themselves or their firms.
There is ample evidence that when earnings management is based on opportunistic managerial motives, the corporate costs due to distorted information flow can be substantial. An indication of these costs in extreme cases of earnings management is the finding by Dechow, Sloan and Sweeney (1996) , who document that firms alleged to have committed accounting fraud experienced announcement-related losses in shareholder wealth averaging about 9%.
Even where there are no accusations of fraudulent behavior, there is growing evidence that shareholders of firms practicing "aggressive" earnings management will ultimately pay a price. Chan et al (2001) show that accruals are reliably negatively related to future stock returns. Teoh, Welch and Wong (1998a, 1998b) and Teoh, Welch, Wong and Rao (1998) , find that aggressive accruals management initial public offerings experience significant long-run underperformance compared to less aggressive accruals management initial public offerings in a five year period 1 In one of the remarks by the United States Security and Exchange Committee Commissioner Norman S. Johnson entitled U.S. Securities and Exchange Commission Current SEC Developments -'Managed Earnings' and 'The Year of the Accountant' , he made the following comments: No one who follows the financial pages could escape awareness of the recent allegations of apparent large-scale financial fraud, often involving hundreds of millions of dollars of manufactured or "managed earnings," at many prominent public companies. While the problem is not new, it is happening with alarming frequency. Barely a week goes by without an announcement that another large company is restating its past results. There are a number of dubious practices that companies employ to manage their earnings, including such gems as: "big bath" restructuring charges, creative acquisition accounting, "cookie jar after IPOs. In summary, there is considerable evidence that earnings management distorts information flow and that its impact on stock returns is economically significant.
The objective of our study is to identify firm specific factors that influence the extent of earnings management, with a focus on managerial compensation contracts. There is substantial literature devoted to CEO compensation, but only a few authors look at the consequences of contracting structure upon earnings management. Healy (1985) , Sloan (1993) , Gaver, Gaver and Austin (1995) and Holthausen, Larcker and Sloan (1995) , Balsam (1998) and Guidry, Leone and Rock (1999) focus on the effects of bonus plans.
2 Yermack (1997) hypothesizes that managers influence their compensation contracts to include more option awards preceding the release of good news. Aboody and Kaznik (2000) present evidence that CEOs opportunistically manage investor expectations during the interval around scheduled option award dates.
Our work differs in several ways. First, we investigate earnings management from a comprehensive view of the compensation contract, rather than focusing on just one or two items.
As Anderson, Banker and Ravidran (2000) point out, "If components of total compensation have different risk and incentive profiles, empirical analysis of compensation-performance relations must consider the interplay between the components." Furthermore, there is growing recognition of more complex representations (i.e., metrics) of the nature of compensation contracts, suggesting that simply using the percentage of total compensation in various broad categories will fail to capture important aspects of compensation as they impact managerial incentives (recent examples of extensions are the excellent papers by Guay, 1999, and Bryan et al, 2000) .
No studies we are aware of assess earnings management in the context of whole CEO compensation package, particularly options, restricted stocks and long-term incentive plans.
Further knowledge of the comparative influence of option compensation on earnings management is especially desirable, given recent growth in the importance of the option component of compensation, and general sentiment about its effects on earnings management 4 .
reserves," "immaterial" misapplications of accounting principles, and the premature recognition of revenue. The names for some of these techniques may be amusing, but in reality they are not amusing at all. 2 Murphy (1999) documents that During the early 1990s, stock options replaced base salaries as the single largest component of compensation (in all sectors except utilities). Option grants in manufacturing firms swelled from 27% to 36% of total compensation, more than doubling in dollar terms.
We address several aspects of executive compensation, including the contemporary linearity and convexity and incentive-intensity of the compensation package. Hypotheses about how the components of compensation influence earnings management behavior are based on the observation that discretion over accounting accruals gives managers a potentially valuable timing option that will lead to strategies for maximizing their compensation.
Our empirical results reliably indicate that executive compensation components, taken individually and collectively, are systematically related to earnings management behavior. We do not limit ourselves to any of the implicit assumptions about earnings management motivations, such as the income smoothing hypothesis (Liberty and Zimmerman, 1986; Ronen and Sadan, 1981; Bartov, 1992 , among others), the bonus plan hypothesis (Healy, 1985; Gaver et al, 1995; Holthausen, 1995, among others) , or ratchet effects (Sheikh, 2001) . Our sampling methodology ensures that we examine the performance of firms and CEO compensation in a representative set of firms and over a cycle including both bull and bear markets. We utilize current and comprehensive data, covering some 1,200 firms over the period 1992 to 2000.
The remainder of the paper is organized as follows. Section I reviews the literature on earnings management and CEO compensation, and section II discusses recent evolution of compensation contracts and develops the major hypotheses; section III describes variable construction and data sources. Section IV introduces the model, section V describes estimation results; and Section VI concludes.
I. Literature Review on Earnings Management and CEO Compensation
By the usual definition, accruals are the difference between reported income and cash from operations. Put another way, net income can be thought of as cash from operations, plus accruals. If managers are focused on reported earnings, then the role of accruals as an earnings management tool becomes clear: for a given amount of cash from operations, reported income is increased by positive accruals, and decreased by negative accruals. Accruals, in turn, are divided into two components: nondiscretionary (the accruals that would be observed absent any incentives to manage earnings), and discretionary (accruals used to manage earnings).
revenues, stock option counts for 58% of total CEOs' remuneration during 1999 CEOs' remuneration during and 2000 CEOs' remuneration during , up from 25% during 1989 CEOs' remuneration during and 1990 ; long-term incentive plans decrease from 24% during 1989 and 1990 to 14% during 1999 and 2000; annual incentives (bonus) decreases from 21% to 19; and salary decrease from 30% to 9%. In a recent appearance
An important observation about discretionary accruals is that they "reverse," i.e., if a manager selects a negative accrual in the current period, for example, by increasing a provision for doubtful accounts, then necessarily, the need to provide for the same doubtful accounts in a future period is removed. The result is to bring about a decrease in current period reported earnings, and an increase in future periods' reported earnings, relative to the alternative of postponing the provision. This feature of discretionary accruals implies that the time series of a particular firm's discretionary accruals is mean reverting (Dechow et al, 1995) . As we shall see, this fact takes on special significance in the context of evaluating the impact of compensation policy on earnings management, since it implies that there is a dynamic aspect to earnings management. The allegedly common practice of using accruals to establish "cookie jar" reserves is but one manifestation of this dynamic aspect.
One major thread of earnings management studies attempts to identify discretionary accruals based on the relationship between total accruals and non-discretionary accruals. The most important contribution in this vein is the Jones (1991) model and its derivatives, such as the "modified" Jones model (DeChow et al, 1995, and Beneish, 1997; see Thomas and Zhang, 2000 for comprehensive references). In the Jones model, realized accruals are compared with forecasts from an accrual prediction model based upon changes in sales and property, plant and equipment. The forecast errors are assumed to represent the discretionary accruals, or earnings management. Watts and Zimmerman (1986) are among the first to examine the motivations for earnings management. They argue managers in firms with earnings-based compensation agreements have the incentive to manipulate the earnings to maximize their award by (always) selecting income increasing accounting policies. There are two major hypotheses regarding the earnings management behavior vis-a-vis Watts and Zimmerman's positive accounting choice models. The first one is the income-smoothing hypothesis. It suggests that managers take actions to reduce earnings fluctuations around some level considered normal for the firm, in order to (1) better deliver management's expectations concerning the persistence of future earnings to investors (Barnea, Ronen and Sadan 1975; Hand, 1989) , (2) increase their job security with the firm (DeFond and Park, 1997), or (3) reduce the firm's borrowing costs (Trueman and Titman, 1988) .
before the U.S. Senate (July 17, 2002) , Fed Chairman Greenspan used the phrase "infectious greed" in the context of managerial motivations leading to the recent spate of accounting problems in U. S. firms.
The competing hypothesis is the so-called bonus plan hypothesis. Healy (1985) is the first one to incorporate the definition and parameters actually used in bonus agreements in the empirical tests of the income-increasing accounting policy choices. In contrast to Watts and Zimmerman, he argues that managers can also have the incentive to adopt the income-decreasing accounting choices. He observes that bonus plans allow funds to be set aside for awards only when earnings exceed a specified threshold. Managers observe the sum of cash flows from operations and nondiscretionary accruals at year-end, and then select the level of discretionary accruals that maximizes the expected value of their bonus award. In years when earnings before discretionary accruals either fall sufficiently far below the lower bound or above the upper bound specified by the bonus plan, managers are expected to select negative discretionary accruals. Positive discretionary accruals are expected in all other years. Important follow-up research relating to
Healy's bonus plan hypothesis has been done by Kaplan (1985) , Gaver et al (1995 ), Holthausen et al (1995 , and Degeorge et al (1999) .
II. Innovations in CEO Compensation and Earnings Management Hypotheses
Murphy (1999) summarizes the empirical and theoretical research on executive compensation and provides a comprehensive and up-to-date description of pay practices (and trends in pay practices) for CEOs. For example, he documents that levels of pay and payperformance sensitivities in the US have increased substantially over the past decade, driven primarily by an explosion in stock-option compensation. Many current executive compensation packages contain five components: the cash salary, an annual performance-based bonus, stock options, restricted stock grants, and long-term incentive plans (LTIPs). In developing hypotheses regarding the individual and joint impacts of these five components on earnings management behavior, we review some stylized economic facts regarding the compensation environment and the potential costs of earnings management. These stylized facts include exogenous shocks to corporate earnings and share prices, informational asymmetry between managers and investors, and nonlinearities in the relationship between share prices and compensation.
Recent discussions of the potential influence of compensation contracts on managerial behavior generally have gone beyond the earlier discussions of salary versus bonus plans, and focused more generally on nonlinearities in the relationship between compensation and shareholder wealth (Guay, 1999; Bryan et al, 2000) . Linear and non-linear payoff structures derived from different components of the compensation package will induce different behaviors, especially in light of the mean-reverting property of accruals. From the CEO's personal wealth realization perspective, it is clear that the horizon of compensation matters. As mentioned in the introduction, from an investor perspective, there is evidence that aggressive accruals management per se carries a risk of adverse current or future stock market performance (Dechow, Sloan and Sweeney, 1996; Chan et al, 2001) . From a manager's perspective, making an earnings management choice that will "reverse" in a later period involves consideration of the tradeoffs between current and future periods' wealth realizations. Dechow et al. (1996) show that accounting fraud firms experience large buildup of positive discretionary accruals prior to the year when they are identified as accounting fraud firms. Beneish (1997) provides similar evidence and concludes that accounting fraud happens when the firms exhaust all possible means of accrual management within the boundary of Generally Accepted Accounting Principles (GAAP). He finds that aggressive discretionary accrual firms and accounting fraud firms are likely to come from the same sample.
7 See Constantinides (1983 Constantinides ( , 1984 for a discussion of timing options in the context of capital gains taxes and stock trading strategies.
components of compensation. The following paragraphs briefly describe the essential features of each of the components, and our expectations regarding their relationship to discretionary accruals.
Salary. CEO salaries are usually set on an annual basis. Moreover, it is a stylized fact that firm's size is associated with base salary (Murphy, 1999) . In a static setting, during any particular year, salary's sensitivity to price movement is zero. Barring an implicit bonus scheme in which subsequent salary is adjusted according to reported earnings, it appears unlikely that there is a salary-related explanation for earnings management. As argued above, both logic and empirical evidence suggest that earnings management is a costly behavior, with the costs increasing in the degree of earnings management, e.g., due to increasing litigation risk. It follows that a manager on straight salary, who receives at best a fixed benefit from earnings management, would have an incentive to reduce the extent of earnings management, and so reduce the costs. We expect a nonpositive relationship between the role of salary in compensation and the use of discretionary accruals as a tool of earnings management.
Stock options. Nonlinear payoffs are expected to induce greater earnings management. The rationale is similar to that used by Healy (1985) in developing the hypothesis that managers have incentives to use discretionary accruals to maximize bonus plan awards (see the discussion in the previous section). Suppose stock prices contain a large exogenous stochastic component, with time-varying volatility, and that managers have the discretion to boost earnings, or not, by a given positive increment. Assume further that there is informational asymmetry between managers and investors, such that the discretionary increment to reported earnings will impact share prices. At a point in time, the manager has a choice between a higher and lower earnings number, but understands that there will necessary be a reversal of the discretionary increment in a later period. In essence, the manager is faced with a timing choice, namely when to report the higher earnings number, and when to report the lower number. Given the convexity of the relationship of option value to stock price, the manager will try to time the higher earnings number to the period when the option component of compensations is relatively large, and when sensitivity of option value with respect to stock price is relatively high, for example, when discretionary positive accruals can convert otherwise negative earnings results into a positive earnings report. Option sensitivity depends upon stock price, volatility, and time to expiration, all of which are time-varying.
8
A feature of stock option compensation intended to mitigate opportunistic behavior is a vesting period that restricts the fraction of options granted in a given year that can be exercised in subsequent years. This offset may not be very large, however, since, in a given year, a manager who has been employed for several years can exercise options granted over prior years, so the cumulative amount of exercisable options in a given year is not necessarily reduced by vesting restrictions. In summary, we anticipate that effect of the stock options component of the compensation package has the potential to induce managers to manipulate earnings.
Restricted stock. Like executive stock options, restricted stock typically involves a vesting period. However, the most distinct difference between stock options and restricted stocks is that restricted stocks have linear payoffs with respect to the stock price movements. Therefore, in the context of mean reversion in accruals, even though the timing option associated with discretionary accruals is still valuable because the sensitivity of stock price to a given increment in reported earnings is time-varying, it is less valuable than in the case of the stock option component of compensation. Restricted stock compensation provides less incentive for earnings management behavior than stock option compensation, and, the costs associated with earnings management are more likely to outweigh benefits to the manager.
Bonus. As previous literature (such as Healy 1995; and Gaver 1995, among others) documented, nonlinearities embodied in bonus compensation might create incentives to exploit accounting choices. However, bonus plans are highly firm-specific because of the heterogeneous performance measures, performance standards, and the structure of the pay-performance relation, making it difficult to predict the magnitude of such positive relationship. Long-term incentive plans (LTIP). Long-term incentive plans are usually based on a threeto five-year moving average of firm's performance, and hence will likely mitigate incentives to manage earnings due to the mean-reverting aspect of accruals. As with salary, to the extent that earnings management is a costly behavior for managers, and if the costs are increasing in the 8 Yermack (1997) suggests that CEOs directly influence the structure of their compensation contracts, and that causality runs from "good news" to option grants, i.e., that CEOs receive stock options just prior to favorable earnings news. 9 The data available to us is the cash amount of bonus in any particular year, but we do not know from our data the structure of the plan. Furthermore, bonus compensation plays a less important role in CEO compensations in the 90's. For example, our sample (of the firms in S&P 1000) shows that it accounts for only about 16 percent of total compensation during 1992 to 2000 period -slightly more than the restricted stocks and only half as much as salary. extent of earnings management, then the behavior should be negatively related to the importance of LTIP in managerial compensation.
Summary. The timing option embedded in discretionary accruals may be used strategically by managers to improve their overall compensation. The accruals timing option has greatest value in the context of the convex payoffs from the stock options component of compensation.
Bonuses tied to earnings will also be enhanced by the capacity to manage earnings through discretionary accruals. While the value of the restricted stock component of compensation is enhanced by the timing option embedded in discretionary accruals, the incentive to manage earnings will be less than for the stock options component, due to the linearity of the relationship between restricted stock value and stock price. On the other hand, the mean-reverting property of accruals implies that earnings management behavior results in little, if any, benefit from either the long-term incentive plan or salary components of compensation. If earnings management involves increasing costs, then these two components should be inversely related to the use of discretionary accruals.
III. Data Sources, Variable Construction, and Descriptive Statistics

A. Source of Data
The executive compensation information is obtained from the Standard and Poor's ExecuComp database, which reports components of compensation for CEOs of 1,500 U.S. firms, including the S&P 500, S&P 400 MidCap, and S&P 600 SmallCap, 1992 SmallCap, -1999 . We filter out firms with SIC codes between 6000 and 6999, including utilities, insurance, financial, and depositary institutions. Consistent with previous researchers, we also exclude cases when the executive of the firm has more than 10% holding of the company's common stocks (for example, Guay (1999) uses a cut-off value of 30%; Bryan et al (2000) use a cut-off value of 10%). In those high executive ownership cases the incentive effects of compensation components may be different from the vast majority of cases. Whenever necessary, we also use SEC filings and Global Disclosure to supplement the ExecuComp database. We obtain accounting data from the Standard and Poor's Compustat annual industrial files, and market value information from the CRSP database.
B. Variable Definitions (Definitions are summarized in the Appendix)
Metric for earnings management. We use an estimate of discretionary current accruals (scaled by total assets) as a proxy for earnings management. Though firms in our sample are publicly traded firms, there is still substantial cross-sectional variation in firm size. Crosssectional comparisons are more meaningful using a the assets-relative magnitude of managed earnings.
To distinguish between the discretionary and nondiscretionary components of total accruals, we use a modified version of Jones model, introduced by Dechow, Sloan and Sweeney (1996) , and also used by Teoh et al (1998a) . For each year, the following ordinary least squares regression model is estimated for each two-digit SIC industry represented by at least eight firms. 
where (with COMPUSTAT data item numbers in parentheses) CA is total current accruals (defined below), ∆Sales is the change in sales (12) and TA is total assets (6). Nondiscretionary current accruals (NDCA) are calculated as:
Where 0 α is the estimated intercept and 1 α is the slope coefficient for firm i at year t, and ∆TR i,t is the change in trade receivables (151) in year t for firm i. The increase in trade receivables is subtracted from the change in sales to allow for the possibility of credit sales manipulation.
Discretionary current accruals, DCA i,t , for firm i for year t are represented by the residual:
Following Teoh et al (1998) , the definition of current accruals is (COMPUSTAT annual data item numbers in parentheses) the change in noncash current assets minus the change in operating current liabilities: Similar to Thomas and Zhang (2000) we adopt the winsorization procedure for the top and bottom one percent of discretionary accrual estimates to mitigate the effects of potentially influential extreme values. Our results before and after winsorization are quantitatively similar. Table 1 presents the distributions and summary statistics of estimated discretionary accruals, before winsorizing, by major SIC grouping and year.
The dependent variable in the regressions reported below is the absolute value of the scaled discretionary accruals (hereafter, we use the term discretionary accruals interchangeably with discretionary current accruals). We use the absolute value because either positive or negative discretionary accruals are consistent with earnings management behavior. Negative discretionary accruals of a given magnitude are expected to have the same significance as positive values. As a check on our presumption that negative accruals are as integral to earnings management strategies as positive accruals, we replicate our tests on the absolute value of accruals in a format that explicitly tests for differences in the effects of explanatory variables on positive and negative discretionary accruals.
INSERT A number of papers (Jensen and Murphy, 1990; Yermack, 1995; Guay, 199; and Bryan, et al,2000) propose using the concept of incentive intensity to capture the relative incentive effects of option and restricted stocks compared to cash-based compensation components. Incentiveintensity measures the fraction of total wealth gain from an increase in stock price that is captured by the manager, thereby purportedly reflecting the strength of the manager-stockholder alignment incentives of different compensation components. In the context of earnings management, of course, the same compensation components may be related to managerial incentives for opportunistic use of discretionary accruals. For stock options and restricted stock, incentive intensity captures a dimension of incentive compensation not reflected in the dollar value variables described in the previous paragraph, since the wealth-increasing potential of a given amount of option compensation depends upon the sensitivity of option value to the price of the underlying stock. Incentive intensity measures are not meaningful for salary, bonus, and long-term incentive plans, since these three components of compensation are not formally tied to share price.
IISO stands for Incentive-Intensity of Stock Option Awards, and, consistent with the papers cited above, it can be estimated as follows:
Number of Shares Outstanding
1 0000 where δ stands for the partial derivative operator; Option share denotes the per share value of a CEO stock option award, estimated using the Black-Scholes-Merton option pricing model (Black and Scholes, 1973; Merton, 1973) ; and P denote the stock price on the date of the stock option grant. The option's value can be estimated by the following formula
, and N is the cumulative normal distribution.
The partial derivative of option value with respect to stock-price is defined as Delta, ∆, and it is easy to show that (for example, see Hull, 2000) :
where N' is the normal density function, and Z is defined as before. . Second, many of these multiple grants (as many as 31 multiple grants in our sample) are reload options.
We exclude those reloaded option grants from our sample, since they are different from conventional option grants' incentive effects and valuation.
14 Finally, consistent with Bryan et al (2000), we exclude the cases when CEO of any particular firm owns more than 10% of the outstanding shares because these firms may have different incentive effects.
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Since the partial derivative of the value of restricted stock with respect to stock price is unity, the Incentive-Intensity of CEO Restricted Stock Grants is simply:
IIRS = × Number of Restricted Shares Granted
Number of Shares Outstanding $ , 1 000
Panel A of Table 2 summarizes the descriptive statistics for the CEO compensation package in our sample. Figure 1 shows the percentage decomposition of the dollar value of the executive compensation year by year from 1992 to 2000. The stock option has become the 14 We estimate our regressions with reloaded option in an unreported regression, and we do not find they make the results different. Therefore, we do not believe they drive our results in any manner, and we report the results without reloaded options. For a more detailed analysis of reloaded options, along with many other non-traditional options in the executive compensation, readers are referred to Johnson and Tian (2000) , Carter and Lynch (2000) , and Brenner, Sundaram and Yermack (2000) .
single most important component in executive compensation; the role of cash compensations has clearly diminished. Our estimated values of the incentive intensity for restricted stocks and options are qualitatively similar to Bryan et al (2000) . In general we observe the incentive intensity for the options increases over time and dominates incentive intensity for the restricted stocks. Panel B of Table 2 Controlling for errors in measurement of discretionary accruals. In accounting literature, there have been heated debates about earnings management identification and estimation models (see McNichols, 2000) . Admittedly, the Jones (1991) model and modified Jones models suffer from misspecification problems, but they are still the most widely used models applicable to a large sample empirical study like ours. One issue raised has been the possibility that the estimation errors in discretionary accruals variable are correlated with missing variables that are themselves related to explanatory variables used to explain the cross-sectional variation in discretionary accruals, resulting in spurious regression coefficients. For example, McNichols (2000) shows that growth firms have higher positive discretionary accruals, and she advocates using return on assets (ROA) and earnings growth rate (GROWTH) to control for long-term growth of earnings in the empirical research.
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Controlling for book-to-market effects. Subraranyam (1996) shows that discretionary current accruals are value relevant, e.g., they are priced on the capital market. In similar spirit, Chan et al (2001) Empirical evidence (Teoh, Welch and Wong, 1998a, b and Teoh et al, 1998) shows that firms do manage earnings in anticipation of equity financing, whether the equity financing is through the initial public offerings or seasoned equity offerings. Dechow et al. (1996) show that accounting fraud firms manage their earnings to obtain favorable financing. Baker, Stein and Wurgler (2002) argue that investment by financing-constrained firms is sensitive to the market price of equity. Therefore, we hypothesize that favorable earnings numbers will lower the cost of external capital, and we need to control for this phenomenon if we are to properly assess the role of compensation as a determinant of earnings management behavior. The measure we use to gauge the financing constraint of the firms is developed by Zingales (1997 and , and it has been used in a large sample study by Lemont et al. (2001) , and Baker et al. (2002) . It is called the Kaplan-Zingales index, or KZ index. We use the modified version of the KZ index developed by Lemont et al. (2001) and Baker et al. (2002) , which we call KZ4Factor.
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The higher the KZ4Factor, the more constrained for the firm in financing. 
KZ Factor
where CF it /A i,t-1 is cash flow (COMPUSTAT items 14+18) over previous year's assets (COMPUSTAT item 6); DIV it /A i,t-1 is cash dividends (COMPUSTAT items 21+19) over assets;
C it /A i,t-1 is cash balance (COMPUSTAT item 1) over assets; Lev it is the leverage measure (COMPUSTAT items 9+34) divided by (COMPUSTAT items 9+34+216). Consistent with Baker et al. (2002) , we find that KZ index exhibits substantial amount of cross-sectional variation so we winsorize for the top and bottom one percent of estimates to mitigate the effects of potentially influential extreme values.
Controlling for mean reversion. We use the lag of discretionary current accruals (lag(DCA)) to control for the mean-reversion effect of discretionary current accruals. Because we use the absolute value of the discretionary current accruals in our regression, we adjust the lagged discretionary current accruals accordingly, i.e., whenever we convert a negative discretionary current accrual to a positive by taking the absolute value, we also reverse the sign of the lagged current accrual. This preserves the sign of the correlation between previous discretionary accruals and current discretionary accruals.
IV. Empirical Models and Results
A. Unconditional effects of compensation
To investigate the role of different executive compensation components and option and restricted stock incentive effects on the intensity of earnings management, we estimate the following ordinary least square regressions on the pooled data, with fixed-effects on year. 
where DCA it  is the absolute value of estimated discretionary accruals for firm i at year t;
Salary, Bonus, Option, Restricted Stock and LTIP are the dollar values of salary, bonus, option, restricted stock and long-term incentive plans paid to executives for firm i at year t; IISO it is the incentive intensity of stock option awards; IIRS it is the incentive intensity of the restricted stock award; and Year t for t=1992 to 1999 are year binary variables (year 2000 is the reference year).
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The second regression is similar to the first regression, but includes the control variables described in section III.B. ROA it is the return on assets; Growth it is the growth rate of the company obtained by regressing the past five year's log of earnings on time; KZ4Factor it is the company's four-factor Kaplan-Zingales Index value, BVMV it is the book-to-market ratio, and DCA i,t-1 is the lagged value of discretionary accruals: 
DCA Year i t i t i t i t i t i t i t i t i t i t i t i t t t t
B. Conditioning compensation effects on specified thresholds A potentially important issue suggested by the extant literature is not addressed in the specification of (4) and (5), namely, that the role of compensation-related managerial opportunism as a driver of earnings management behavior may be conditional on whether the firm has positive or negative discretionary accruals, or on the proximity of the firm to an earnings target. Conditioning on proximity to an earnings target is of interest because it isolates firms that were able to use discretionary accruals to reach the specified target. We expect that the relationship between discretionary accruals and compensation would have a discontinuity at such a threshold.
many others. However, we do not find these macroeconomic variables have any explanatory power, so we drop them in favor of the year dummy variables. 20 To assess possible collinearity problems, we looked at the variance inflation factor (VIF) measure. It turns out that multicolinearity is not a concern for us, as none of the VIFs is larger than the suggested cutoff value of 10 (Montgomery, Peck and Vining, pp. 118).
One natural choice for a threshold effect (our data source does not include details on bonus plan parameters) is conditioning the relationship between earnings management and compensation on the algebraic sign of the estimate of discretionary accruals. The "normal" incentives given by compensation components, especially a bonus plan component, may be in abeyance in settings where the manager has chosen a negative discretionary accrual. Previous literature (Healy, 1985; Gaver, Gaver and Austin, 1995; Holthausen, Larcker, and Sloan, 1995) finds evidence that managers are motivated differently conditional on whether the discretionary current accruals are positive or negative. For example, Healy (1985) argues that managers use the positive discretionary current accruals to reach the lower bound of a bonus plan, and use negative discretionary current accruals to smooth the earnings when the pre-managed earnings are above the upper bound of the bonus plan, or so far below the lower bound that it cannot be achieved using discertionary accruals.
Other choices for threshold effects would be earnings targets, such as zero earnings, meeting or exceeding the prior year's earnings level, or maintenance of a growth trend in earnings (Burgstahler and Dichev, 1997; Degeorge, Patel and Zeckhauser, 1999) . Each of these constitutes a natural benchmark for determining whether a given reported earnings level represents "good news" or "bad news" to investors, and hence a point of extraordinary sensitivity of compensation to discretionary accruals choices.
With respect to the issue of symmetry of compensation effects on positive and negative discretionary accruals, we create a binary variable, D i,t , equal to unity if the estimated DCA is positive, and zero otherwise, and modify equation (5) by including an intercept effect and interaction effects for each of the compensation variables. We estimate: 
LTIP D LTIP i t i t i t i t i t i t i t i t i t i t i t i t i t i t i t
, ,, , , , , , , , , , , , , = +
Year i t i t i t i t i t i t i t i t i t i t i t i t i t t t t
KZ4Factor i,t
These additional coefficients indicate whether the intercept or slope coefficients are different for positive accrual and negative accrual observations.
Our empirical strategy with respect to earnings thresholds is to identify the subset of firms that would fail to reach a specified earnings target without recourse to positive discretionary accruals, but do, in fact, reach the target with accruals. These are cases where compensation policy may be expected to have an especially strong impact on discretionary accruals choices.
We examine whether the impact of compensation on the level of discretionary accruals is different within that subset than in the broader sample. We define a binary variable, Dtarget, as follows: TARGET and Earn  DCA  TARGET   otherwise   ,  ,  , 
Dtarget
Dtarget i t i t i t i t i t i t i t i t i t if Earn
, ,
where Earn i,t and τ i,t are firm i's pretax operating income (COMPUSTAT item 170), and estimated marginal tax rate in period t, respectively. 21 TARGET i,t is the specified earnings target for firm I in year t. Figure 2 depicts the dichotomization of observations that results in terms of combinations of reported earnings, discretionary accruals, and a given earnings target. Firms in the shaded region in the figure are those for which Dtarget=1. Table 3 shows how the sample breaks down into the number of observations falling into the categories defined by each conditioning criterion.
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We estimate equation (6) using Dtarget instead of D. These additional intercept and slope coefficients indicate whether the compensation influences firms differently, conditional on 21 We are grateful to John Graham (1996) for providing estimates of simulated marginal tax rates. We recognize that errors in measurement of DCA will be correlated with the partitioning of the sample using the target earnings regimes. Firms with positive errors in estimated DCA are more likely to be erroneously classified as using DCA to meet an earnings target, and firms with negative errors, more likely to be erroneously classified in the complementary set. There is no reason to believe, however, that this fact would bias the estimated coefficients in the regression model unless there were a correlation between these classification errors and corporate compensation policies.
whether accruals allowed the firm to reach the specified earnings target. Four different targets are analyzed: zero earnings, meeting the prior year's earnings level, maintenance of a three-year growth trend in earnings, maintenance of a five-year growth trend in earnings.
V. Estimation Results
A. Unconditional Regressions
We report our results for equations (4) and (5) in Table 4 . In the first column we present results of regression without considering the control variables, finding that salary is significantly (at 1% p-level) negatively associated with the our measure of earnings management intensity, the absolute value of the discretionary current accruals (scaled by asset size). In sharp contrast, dollar values of bonus, the current option grant component of compensation, and the overhang of in-the-money options resulting from prior years' option grants, are positively and significantly associated with earnings management intensity. Likewise, the association between incentive intensity of stock option awards and earnings management intensity is positive and significant (at a 1% p-level). Neither restricted stock, long-term incentive plan, nor incentive intensity of restricted stock are significant. The negative coefficient for salary is consistent with the view that, in the face of costly earnings management, the salary component of compensation creates a disincentive for managers to practice aggressive earnings management. The positive roles for bonus, stock options, and stock option incentive intensity are consistent with opportunistic use of the timing option in discretionary accruals to exploit the nonlinearity in the payoffs on those components.
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For estimation of equation (5), which adds the control variables, the earnings growth rate has a statistically significant positive relationship with earnings management intensity, and the ROA measure is significantly negatively related. 22 None of the remaining control variables, including the year binary variables, are statistically significant. The compensation variables in this regression exhibit similar patterns as the regression without controls. The dollar value of bonus, current option grants, exercisable in-the-money stock options from prior grants, and incentive intensity of stock option awards have significant positive influence on earnings management intensity, while salary has a negative influence-. As before, LTIP, restricted stock and incentive intensity of restricted stock do not appear to have significant influence on the magnitude of discretionary accruals.
We now turn to the question of the economic significance of the compensation variables.
Indeed, the coefficient estimates are economically significant. Panel B of Table 4 presents an evaluation of the dollar magnitudes and "multiplier" effects from changes in compensation components. Recall that the dependent variable is the absolute value of current discretionary accruals, scaled by assets. Therefore, to approximate the average impact of the compensation variables on the dollar value of discretionary current accruals, we scale up the regression coefficients by $5 billion, the asset value of "typical" firm in our sample. We report the resulting dollar effects of changes in the compensation components for two hypothetical changes: a flat $1,000 change in the component, and a one standard deviation change, using the sample standard deviation for the respective components. Note that there are dramatic differences in sample variation on the six dollar-denominated compensation metrics. For example, a $1,000 increase in salary would, according to our rough estimate, reduce the magnitude of discretionary accruals by $127,700. We might say the is a "DCA multiplier effect" of -127.7 for the salary component of compensation. What may be of even more interest in explaining cross-sectional variation in discretionary accruals is the impact of a one standard deviation change, which is over $35 million (multiply the scaled-up regression coefficient by the sample standard deviation of salary, which is $274,700). It is noteworthy that, even though the coefficient of exercisable in-themoney options (INMONEX) is small, the potential cross-sectional variation in DCA attributable to INMONEX is large due to the huge variation in this component of compensation.
For assessing the economic impact of the Incentive Intensity of Stock Options (IISO) and
Incentive Intensity of Restricted Stocks (IIRS) on the absolute value of discretionary current accruals we only present the change in estimated discretionary accruals for a one standard deviation increase in the incentive intensity.
B. Regressions Which Condition the Effects of Compensation
The first conditioning regression is for positive versus negative accruals. D it =1 if the estimated discretionary current accrual for firm i in period t is positive, otherwise D it =0. We use the binary variables to capture individual compensation item and incentive intensity measures' influences on the intensity of earnings management conditional on the sign of the discretionary current accruals. Therefore, this revised specification admits the possibility that the magnitude and incentive intensity of compensation components exhibit asymmetric influence on positive and negative discretionary accruals.
The regression outcomes are reported in the first column of results in Table 5 . Compared to the regression in Table 4 The resulting sum and test F-statistics are given in panel B of Table 5 . Since results for the control variables are quantitatively and qualitatively similar to the regression results in Table 4, we move directly to discussion of the compensation variables.
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The results show that two compensation variables exhibit only marginally different impacts on earnings management intensity, depending on the whether discretionary current accruals are positive or negative. The salary coefficients are significantly negative for both categories of discretionary accruals, and difference between the salary coefficients for negative and positive accruals is significant a 10% p-level. 23 Even though the INMONEX coefficient is not significant for negative accruals observations, and the difference between the coefficients for positive and negative cases is not significant at a 10% p-level, the total impact of the overhang of exercisable in-the-money options is positive and significant for positive discretionary accruals (Panel B) .
The IIRS coefficient remains insignificant for the negative accruals observations, but is significantly positive (10% p-level) for positive accruals observations.
In conclusion, several compensation items do exhibit asymmetric incentive effects for positive and negative discretionary accruals. It seems fair to conclude, however, that the asymmetries in the relation between compensation and discretionary accruals based on the algebraic sign of the latter are relatively minor.
We now turn to the conditioning based on earnings targets. Recall that we defined a binary variable equal to unity in the subset of firms that would fail to reach a specified earnings target without recourse to positive discretionary accruals, but do, in fact, reach the target with accruals (see equation (7)). We focus our discussion on the zero earnings and prior year's earnings targets. Results of estimation of the models are shown in the second and third columns of results in Table 5 . The goodness of fit, as indicated by the regression R-square, improves dramatically for the zero earnings target, relative to the unconditional model, and is also substantially higher, relative to the unconditional regressions, for the prior year's earnings target definition. We also used three-year and five-year earnings growth targets, but do not present the results here.
Explanatory power is lower for the three-and five-year growth targets than for either zero growth or prior year's earnings targets. These observations are consistent with the conclusions of Degorge, Patel, and Zeckhauser (1999, p. 25) , who analyze the frequency distributions of earnings levels around zero, previous period's earnings, and analyst's forecasts: "Overall, a threshold hierarchy emerges. The positive EPS threshold is most important. It prevails whether or not the other two thresholds are met. The threshold of previous period's EPS is second in importance . . ."
The coefficients for the control variables are broadly consistent with the unconditional regression results. Growth has a significantly positive impact on DCA, ROA a negative impact, becoming significant when the compensation effects are conditioned on the prior year's earnings target. The KZ4Factor is not significant. The coefficient for book-to-market ratio remains incorporating equity-based compensation items and other control variables, is still negative. Our findings for salary are consistent with the discussion by Gaver (1998) With respect to the estimated impact of compensation on discretionary accruals, the results for both the zero and prior year's earnings targets support the following findings. Salary is inversely related to the magnitude of DCA, and the strength of the association is stronger among firms that would not meet the earnings target without DCA. Both bonus and options are positively related to the magnitude of DCA. When using the zero earnings target definition, both coefficients are greater among firms that would not meet the earnings target without DCA.
For the zero earnings target, the coefficient of exercisable in-the-money options was positive for firms not using DCA in meeting the target, and positive, but not significant, for firms that met the target. Exercisable in-the-money options has a positive influence on both categories when using the prior year's earnings as the target (Table 5 , panel B).
Among the firms that fail to meet earnings targets through their accruals, the impact of restricted stock grants on the magnitude of DCA is positive, but not significant. Among firms that did meet targets using discretionary accruals, the impact is negative, but not significantly so.
Long-term incentive plans are insignificantly negatively related to DCA magnitude for firms that do not use DCA to meet targets, but positively related for firms that do meet targets with DCA, significantly so when using the zero earnings target definition (Table 5 , panel B).
The evidence with respect to IISO is that it is always significantly positively associated with the magnitude of discretionary accruals, and the association does not appear to be conditioned on proximity to either the zero earnings or prior year's earnings targets. Whereas the role of IIRS was not found to be significant in the unconditional regressions, we find that, for firms that used DCA to meet the prior year's earnings target, IIRS has a positive association with the magnitude of the DCA.
C. Summary of Results for Compensation Variables
The unconditional regression results support several hypotheses relating to the influence of compensation contracts on levels of discretionary accruals. As hypothesized from the convexity in payoffs on bonus plans and stock options, including both current year awards and overhanging exercisable in-the-money options from prior year's awards, the levels of discretionary accruals vary directly with levels of bonus plan and option values in the compensation contract. Higher incentive intensity of options also leads to greater use of discretionary accruals. Also as hypothesized, results support a conclusion that costly earnings management behavior leads to lower discretionary accruals, the higher a manager's salary.
When we stratify our sample conditional on different information content of positive and negative discretionary accruals, the results indicate that salaries are negatively related to earnings management intensity, but moreso for negative discretionary accruals. Bonuses, current year stock option grants, and the incentive intensity of those grants are significant for both positive and negative accruals, but the overhang of exercisable in-the-money options is significant only for positive discretionary accruals. While the dollar amount of restricted stock is not influential for either positive or negative discretional accruals, the incentive intensity of restricted stock does positively influence positive accruals. While the results indicate that the effects of compensation are asymmetric with respect to positive and negative discretionary choices, they also indicate that a least some subset of compensation components affects both types of accruals.
By-and-large, the findings support conditioning the impact of compensation on earnings thresholds, especially with respect to the zero earnings target definition. Conditioning on proximity to an earnings target is of interest because it isolates firms that were able to use discretionary accruals to reach the specified target. Observing the association between compensation and discretionary accruals in this subset of firms is important because of the well established focus of the financial press on deviations from earnings benchmarks, as well as extant studies suggesting that firms try to avoid narrowly missing such benchmarks. As expected, several of the compensation variables have a different impact on discretionary accruals in those cases where firms that would otherwise not reach the earnings target, but do so by employing positive discretionary accruals. Notwithstanding the additional statistical power of the conditioning regressions, the fundamental insights regarding influence of compensation policies on earnings management are largely the same as with the unconditional regression model. 25 25 We use asset size of the firm to scale the discretionary accruals because we believe it is a better measure of the "intensity of earnings management". Regarding this measure, we received some comments from earlier version of this paper that size effect may drive our results. The critic's general argument is that it a stylized fact that executive compensation is positively correlated the size of the firm under management. This could result in a spurious
D. Other Specifications and Robustness Checks
We considered other versions of our regression models. Instead of using the dollar value of earnings compensation components, we use the ratios of stock options, restricted stocks, LTIPs to the sum of salary and bonus, and re-estimated our models, obtaining qualitatively similar results. We also scaled the dollar earnings components by equity capitalization. Again, the results are qualitatively similar to those reported.
We carefully explored the data for potential outlier observations that might influence the regression results. The dependent variable and compensation metrics, as mentioned earlier, were winsorized. After winsorization, we found no indications that the results were due to overly influential observations.
VI. Conclusions
Our empirical analysis shows that earnings management intensity, as measured by absolute value of discretionary current accruals scaled down by asset size, is related to compensation design. Specifically, we find the amounts of current year stock option grants, the overhang of exercisable in-the-money options from prior year's grants, bonuses, and the incentive intensity of current year stock option awards, are reliably positively related to earnings management intensity. There is weaker support for a positive association between the incentive intensity of restricted stock and earnings management intensity. Salaries are negatively related to earnings management intensity. Results do not reliably support either positive or negative effects of long-term incentive plans or restricted stock compensation on earnings management intensity, aside from the incentive intensity effect of restricted stock already noted. We show that magnitudes of the effects of some compensation variables on earnings management intensity are conditioned on whether discretionary current accruals are positive or negative.
negative correlation between our measure of earnings management intensity and salary. We do not believe that such a size effect drives our empirical results, for several reasons. First, regressing the monetary value of executive option award on size, we find that the option award is significantly positively correlated with the size of the company, as is salary. Had size driven the results in our regressions, we would observe both Option and Salary exhibiting a negative sign. In contrast, we observe a positive sign for Option and negative sign for Salary. Second, if our statistically significant regression coefficient for Salary is driven by the size effect, then when we condition our regression on positive or negative DCA, we would observe opposite signs on the salary variable for positive and negative discretionary accruals. We don't. Finally, when we use the logarithm of market value to scale the compensation items, we find qualitatively similar results.
The findings indicate a variety of compensation-related incentive effects, with some features seeming to encourage greater earnings management intensity, and others, discouraging it. The importance of our collective findings is the strong evidence they provide that compensation contract design does influence earnings management, and that the influences of the various compensation components appear to be largely predictable on a presumption that (at least some) managers behave opportunistically by exploiting timing options embedded in some components of the compensation contracts.
As discussed in Chan et al (2001) , and Guay, Kothari and Watts (1997) , earnings management identification and estimation techniques as used herein to decompose total accruals into discretionary and non-discretionary accrual components involve measurement error. We acknowledge this qualification of our findings, while noting that is more likely to work against findings of significance, making our inferences the more conservative.
In discussing hypotheses about how compensation components might influence discretionary accruals, we focus on the potential for managers to utilize the discretionary accruals timing option to maximize their own expected compensation. Such hypotheses are clearly a subset (and we hope, a refinement) of the broader opportunistic earnings management hypothesis. Our hypotheses are not mutually exclusive of the performance measure hypothesis that managers use the discretionary accruals to enable outsiders to make more reliable forecasts of future performance. Rather our hypotheses highlight potential compensation-related impediments to the fulfillment of that hypothesis. Is it possible that compensation committees design the contracts with an eye to encourage managers to make greater use of discretionary accruals, in the belief that the performance measure objective will be served? In light of our discussion of the potential abuse of those incentives, and our own and others' empirical findings, we believe that the answer to that question is unlikely to be in the affirmative. Indeed, it appears that the evolving compensation contract, with its salary component, stock and option vesting features, long-term incentive plan features, and other restrictions on managerial trading in the firm's securities, seeks to minimize the damage done by abuse of the discretion. Additionally, in light of evidence that accruals are reliably negatively related to future stock returns, then we ask what type of rational investors would value the "information delivery service" contained in discretionary accruals?
The results reported herein should not be taken to imply that firms should eliminate compensation components that encourage earnings management, or increase those that discourage it, because our analysis does not consider the other incentive effects of the various components, chief among which is their role in aligning the interests of managers and owners with respect to other considerations, such as investment decisions and risk-taking. The evaluation of the implied trade-offs remains a topic for future research.
Appendix: Variable Definitions
Variable Definitions Book-to-market value of equity (calculated as Fama and French, 1993) Bryan et al. (2000) . d Return on assets is calculated as the earning before extraordinary items over the average of the assets at the beginning and the end of the fiscal year. e Growth is the geometric average of the earning before extraordinary items during the past five years. f Kaplan and Zingales index is calculated following the modified version in Baker et al (2002) . h Book value of equity to market value of equity is calculated according to Fama and French (1993) , the BV/MV can be defined as the ratio of BV (Book Common Equity) to MV (Market Equity), where Book value of equity is calculated as follows (depending on data availability): i Market value of equity is calculated as the number of shares outstanding times the fiscal year ending share price. Any negative book value companies are eliminated from our sample. j previous year's discretionary accruals after transformation to preserve the original serial correlations. If the current year's discretionary current accrual is positive, then lag(DCA) equals the last fiscal year ending discretionary accruals; if the current discretionary accruals is negative, we change the sign of previous year's discretionary accruals as lag(DCA). By such operation, we preserve the sign of current and previous year discretionary accruals. j In general, we denote D=1 if the discretionary accrual is positive and D=0 if the discretionary accrual is negative.
Dtarget=1 if the manager succeeds in using discretionary current accruals to meet certain earnings targets and Dtarget=0 otherwise. and Economics, 55 -100. Percentage YEAR 1992 YEAR 1993 YEAR 1994 YEAR 1995 YEAR 1996 YEAR 1997 YEAR 1998 YEAR 1999 Year %Salary %Bonus %RSTK %LTIP %Option The mean, standard deviation, minimum and maximum values, after winsorization for the regression variables are given below. |DCA| is the absolute value of discretionary accruals scaled by assets. Salary is the amount of salary awarded to the executive during the fiscal year (1000's of dollars). Bonus is the dollar value of a bonus (cash and non-cash) earned by the named executive officer during the fiscal year (1000's of dollars). Option is the aggregate value of stock options granted to the executive during the year as valued using Black-Scholes methodology (1000's of dollars). RestrictedStock is the value of restricted stock holdings at the end of the year (1000's of dollars.). LTIP is the amount paid out to the executive under the company's long-term incentive plan (in 1000's dollars). These plans measure company performance over a period of more than one year (generally three years). IISO is Incentive intensity of stock option award(s). IIRS is Incentive intensity of restricted stock award. ROA is Return on assets; Growth is Geometric rate of growth based on past five year of earnings; KZ4Factor is Modified version of KaplanZingales index (4-Factor version); BVMV is Book-to-market value of equity (calculated as Fama and French, 1993) ; lag(DCA) is previous year discretionary current accruals. where'1 |DCA| is the absolute value of discretionary accruals scaled by assets. Salary is the amount of salary awarded to the executive during the fiscal year (1000's of dollars). Bonus is the dollar value of a bonus (cash and non-cash) earned by the named executive officer during the fiscal year (1000's of dollars). Option is the aggregate value of stock options granted to the executive during the year as valued using Black-Scholes methodology (1000's of dollars). RestrictedStock is the value of restricted stock holdings at the end of the year (1000's of dollars.). LTIP is the amount paid out to the executive under the company's long-term incentive plan (in 1000's dollars). These plans measure company performance over a period of more than one year (generally three years). IISO is Incentive intensity of stock option award(s). IIRS is Incentive intensity of restricted stock award. ROA is Return on assets; Growth is Geometric rate of growth based on past five year of earnings; KZ4Factor is Modified version of Kaplan-Zingales index (4-Factor version); BVMV is Book-to-market value of equity (calculated as Fama and French, 1993) ; lag(DCA) is previous year discretionary current accruals. 0.0358 Note: ***, **, and * denote parameters are significant at 1%, 5% and 10% significance levels, respectively.
Panel B: Economic Interpretations of Compensation Coefficients for a Firm with $5 billion in Assets
To approximate the average impact of the compensation variables on the dollar value of discretionary current accruals, we scale up the regression coefficients by $5 billion, the asset value of "typical" firm in our sample. We report the resulting dollar effects of changes in the compensation components for two hypothetical changes: a flat $1,000 change in the component, and a one standard deviation change, using the sample standard deviation for the respective components. 
